The Qinling-Dabie orogenic belt was formed by the collision of the North and high TiO 2 and P 2 O 5 contents, as well as high La/Yb ratios (>20), being the product of the high-pressure garnet fractionation from the OIB-derived magma.
underlain by the pre-Cretaceous package and unconformably overlain by the Miocene sandy conglomerate. In this study, our samples were collected from the basaltic rocks of the the Duohemao Formation at the Duofutun and Hongqiang areas (Fig. 1) . Samples are fresh and display a subaphyric to prophyritic texture with predominant phenocrysts being olivine and pyroxene and the matrix being mainly composed of fine-grained or aphanitic clinopyroxene and plagioclase.
Analytical methods
The fresh samples were crushed to millimeter-scale chips and then cleaned in an ultrasonic bath with deionized water. Samples TR-12B and TR-25 were selected for hornblende and whole rock Ar plateau age of the spectra is herein defined by the >75% contiguous gas fractions, at least eight contiguous steps of all the gas evolved from the sample, and their apparent ages agreed to the integrated age of the plateau segment with invariability at 1σ level of uncertainty.
As for representative samples selected for geochemical analyses, rocks chips were powdered to a grain size of 200-mesh by an agate mill. Whole-rock major oxides and trace elemental analyses were performed at the GIG (CAS) by X-ray fluorescence spectrometry and a Perkin-Elmer Sciex ELAN 6000 ICP-MS, respectively. The analytical procedures are described in detail by Li et al. (2002b) .
Sr and Nd isotopic ratios were measured on the VG-354 mass-spectrometer at the GIG, CAS. Detailed analytical and correction techniques are introduced by Liang et al. (2003) . The total procedure blanks were in the range of 200-500 pg for Sr and Nd ratios of the La Jalla standard are 0.710265 ± 12 (2σ) and 0.511862 ± 10 (2σ), respectively. The elemental and isotopic analytical results are listed in Table 2 and 3, respectively.
Results

Ar-Ar geochronology
The analytical results of TR-12B and TR-25 are shown in Table 1 and Figure 2 .
Hornblende grains for TR-12B yield a plateau age of 112 ± 0.6 Ma defined by ~99 % released gas (Fig. 2a) Ar.
Whole-rock sample (TR-25) gives a plateau age of 112.0 ± 2.3 Ma with 92.4% 39 Ar released gas (Fig. 2b) . Its plateau age is consistent with the isochron ages, with a correlation coefficient of 0.994, indicative of a reliable plateau age.
Geochemical results
The Early Cretaceous basaltic samples are geochemically subdivided into two (Fig. 4a-f ). The compatible elements (e.g. Cr and Ni) positively correlated with MgO ( Fig. 4g-h ). Group 1 has higher Nb and La contents (61.93-71.93 and 36.63-40.12, respectively) Nd ratios than those of Cenozoic basalts in East China (Fig. 6) .
Discussion
Low temperature alteration
The relatively high loss on ignition (LOI) of these samples raises the possibility that the basaltic samples might have undergone post-eruption alteration. Some incompatible elements, e.g., Rb and Ba, are known to be mobile during weathering (Deniel, 1998) , and show considerable variation in Figure 5b . However, the similar primitive-mantle normalized pattern for the majority of the incompatible elements (except Rb and Ba) suggests an insignificant low-temperature alteration. In addition, there is insignificant correlation between LOI and Sr-Nd isotopic compositions (not shown), further suggesting a negligible effect of low temperature alteration (Jochum et al., 1991; Deniel, 1998; Kerrich et al., 1999; Xu et al., 2001; Wang et al., 2004) .
Accordingly, the following discussion focuses on the immobile elements and Sr-Nd isotopic composition.
Fractional crystallization and crustal contamination
It is difficult to evaluate the role of fractionation crystallization for the Group 1 samples due to their narrow compositional range. However, their low mg-numbers and compatible elemental contents might be indicative of significant differentiation.
For the Group 2 samples, increasing Ni and Cr with increasing MgO (Fig. 4g-h) suggests the crystallization fractionation of olivine and clinopyroxene. This is also in accordance with the decrease FeO t and CaO and increasing SiO 2 (Fig. 4a-c ).
Fractional crystallization of plagioclase is most likely Insignificant, as suggested by the insignificant Eu anomalies (Fig. 5a ). (Table 3 and Fig. 6 ). In addition, Sample TR-12(B) and TR-13 have the lowest ε Nd (t) values but relatively higher mg-numbers, contradictive to the crustal assimilation and the assimilated fractionation processes.
In Figure 5b , our samples have insignificant Nb, Ta, P and Ti depletion. In Fig.8 , they plot along the partial melting and/or source heterogeneity evolved trend. These characteristics synthetically suggest the source heterogeneity being the main control factor for Group 1 and 2.
Source characteristics
The varied LILE and HFSE contents for the Group 2 might be interpreted as the result of variable-degree partial melting of the mantle source. However, the ratios of highly incompatible elements with similar bulk distribution coefficients (e.g.Nb/U) are relatively constant during partial melting. The Group 2 have Nb/U of 27.8-67.9, suggestive of their derivation from a heterogeneous source.
The Group 2 has relatively high (La/Yb) n ratios of 7.35 -13.32 and Sr/Y ratios of 27.39 -46.90, but low Lu/Hf ratios of 0.05 -0.08 (Table 2 ) and show the OIB-like multi-elemental patterns with enrichment in LILE, HFSE and LREE, as well as insignificant Nb-Ta anomalies (Fig. 5a-b; McDonough et al., 1985; Tibaldi et al., 2008) .
Nb/U and Ba/Ce ratios range from 27.8 to 67.9 and 2.45 to 10.71, respectively (Halliday et al., 1995) . These ratios, along with low ( asthenosphere-derived magma (Fig. 8 ).
Tectonic implications
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Highlights ► Basalts from the western Qinling orogenic belt were erupted at ~112 Ma.
► These basalts were originated from asthenospheric mantle with the lithospheric component ► A petrogenetic model is proposed for Early Cretaceous lithosphere delamination in response to asthenospheric upwelling.
